Background: Quality of life (QoL), which can be examined using self-reports or parental reports, might help healthcare providers understand obese children's subjective well-being in several domains of life. Community-based obese children report their QoL lower than their parents do. However, the differences between child-and parent-reported QoL have neither been tested across gender and grade nor analyzed by item. This study probed the relationship between obesity and QoL item scores in children, and compared child-reported with parentreported QoL stratified by gender and grade. Methods: One hundred eighty-seven dyads of 8-to 12-year-old children (60 obese, 127 normal-weight) and their parents were recruited. QoL was assessed using both child-and parent-reported Pediatric Quality of Life Inventory 4.0 (PedsQL) questionnaires.
Background
Obese children are likely to have physical and psychosocial difficulties [1] , including poor physical fitness [2] and low self-esteem [3] . Previous studies that have reported these obesity-induced problems have designed programs to decrease the prevalence of obesity [4] and to increase children's habitual physical activity [5, 6] . In addition to these efforts from schools and society, it is important to evaluate how obese children perceive their subjective well-being in several domains of life in addition to a traditional assessment of their objective health status.
Using quality of life (QoL) to understand more about a child's life is an increasing trend. QoL as a measure provides healthcare providers a holistic view of obese children's subjective well-being in several domains of life [7] . This information is essential for healthcare decisionmaking. Recent community-based [8] [9] [10] and clinically based [11] [12] [13] [14] [15] [16] studies have reported that obese children score lower than do normal-weight children on QoL assessments. Of these studies, many [8, [10] [11] [12] [13] [14] [15] [16] [17] have assessed QoL using both child self-reports (child-reported) and parent-proxy reports (parent-reported).
Examining the parent-child relationship on QoL scores is necessary to provide insights into how one assessment is related to the other and how parents' concerns differ from their children's [13, 18] . Studies with clinical samples [11, 13, 14, 16, 17] reported a trend of inconsistency between child-reported and parent-reported QoL; that is, obese children rated their QoL better than their parents did. However, according to a recent review [18] , differences exist in parent-child agreement between clinical and nonclinical samples. Moreover, our recent study [19] found that obese children from a community-based sample rated their QoL lower than their parents did, and suggested that parents of obese children from a community-based sample are less aware of their children's difficulties.
Many studies [8] [9] [10] [11] [12] [13] [14] [15] [16] 19] have analyzed QoL domain and total scores for insight into obese children's subjective well-being in their daily lives. However, to the best of our knowledge, almost no studies have examined the QoL item scores to assess obese children's subjective well-being related to physical, emotional, and social domains. Item scores provide specific difficulties that obese children face, difficulties that cannot be portrayed using the domain scores. For example, a poor physical-summary QoL score informs us that obese children have physical problems, but a low score on a specific item, such as "hard to run", clearly indicates the specific physical problem of running. Scores based on item-derived specific difficulties rather than on domain scores, therefore, would be clearer for healthcare providers analyzing the performance of obese children. Moreover, examining parent-child agreement on each specific item also provides detailed information about parent and child disagreements about the children's QoL. This information is essential for offering intervention programs tailored to the children's needs and to their relationships with their parents.
Gender and age are two important factors for examining the scores of obese children and for testing the parent-child agreement of QoL scores [20] [21] [22] [23] . Boys and girls have significantly different QoL scores: girls seem to report lower QoL scores than boys do [21] . Moreover, unlike previous studies [8] [9] [10] [11] [12] [13] [14] [15] [16] 19] on domain scores, we suggest analyzing the relationship between weight status and each specific QoL difficulty respectively reported by obese boys and obese girls. In addition, parent-child QoL score agreement increased with age in children with a chronic illness [22, 23] , as did agreement between parents and their younger, healthy children [20, 21] . However, these findings do not specifically focus on obese children. We therefore suggest examinations of parent-child agreement for obese children stratified by gender and age. This will allow healthcare providers to better understand how weight status correlates with QoL score differences between obese children and their parents.
The purpose of this study was to compare QoL itemscores of obese and normal-weight Taiwanese children in a community-based sample, and to analyze the relationship between child-reported and parent-reported QoL scores. Moreover, this study examined the effect of being obese on children across gender and grade in school.
Methods
The Institutional Review Board of National Cheng Kung University Hospital approved this study.
QoL instrument
The Pediatric Quality of Life Inventory 4.0 (PedsQL), with parallel child self-reports and parent-proxy reports, is a self-administered scale consisting of 23 items in four subscales: physical, emotional, social, and school. Each item asks the frequency of difficulties using a 5-point Likert scale, and the rating is transformed into a score of 0 (= almost always), 25 (= often), 50 (= sometimes), 75 (= almost never), or 100 (= never). Higher scores on the physical summary (physical subscale) and psychosocial summary (emotional, social, and school subscales) represent a better QoL. Detailed information on the development and use of the PedsQL, including the Chinese version, is reported elsewhere [24] [25] [26] [27] [28] . In addition, because item reliability and validity have been established for this instrument [29, 30] , the item comparisons conducted in this study seemed appropriate.
Participants
The target participants were healthy obese and normalweight 8-to 12-year-old children in southern Taiwan and one of their parents. Convenience sampling was used at 10 different urban and suburban schools located near National Cheng Kung University. We then sent flyers to 32 randomly selected classes at these schools. After we had sent 1052 flyers to invite participants, 520 dyads expressed interest in this study, and all signed the informed consent forms. Of the 249 dyads that completed and returned the questionnaires (response rate: 249/520 = 48%), those for 229 dyads included all values. Because our target participants were obese and normalweight children, we finally analyzed reports from 187 of those dyads after excluding children who were classified as "overweight" (rather than "obese") or "underweight" (rather than "normal-weight"). Weight status was based on each child's body mass index (BMI). Table 1 shows the general BMI criteria for obese and normal-weight Taiwanese children between 8 and 12 years old [31] .
Procedures
The data were collected from October 2008 to May 2010, as previously described [19] . In brief, a trained researcher used a stadiometer and a scale to measure the children's height and weight. The children next spent about 20 minutes completing the PedsQL child self-report in their classrooms. They then took home the PedsQL parent-proxy report and background information sheet for their parents to complete and return to the researcher within a week.
Statistical analysis
Demographic characteristics between the two groups and between the respondents and the non-respondents were compared using independent t tests or χ 2 tests. Independent t tests were used to compare the PedsQL child-reported and parent-reported scores between the two groups.
The discrepancies in item scores between the childreports and parent-reports were examined using paired t tests. The magnitude of the discrepancies was measured using the unbiased Cohen's effect size (d) as the mean difference between child-reports and parent-reports ([item scores of child self-reports] -[item scores of parent-proxy reports]) divided by the standard deviation of childreported item scores [32] . A d-value > +0.2 indicated that the parents rated their children's QoL lower than their children did, and a d-value < −0.2 indicated that the parents rated their children's QoL higher than their children did [19, 33] .
Several regression analyses on obese children, which contained basic demographic characteristics (age, gender, and family income), were done to explore the association of basic demography and the magnitude of the score difference between the child-reports and parent-reports. We used the score differences of each subscale score and of total score as dependent variables. Age, gender, and family income were used as independent variables.
To probe the relationship between weight status and QoL, and the association between weight status and the magnitude of the child-report and parent-report difference, additional regressions with data stratified by gender and grade (viz., 3rd-and 4th-grade boys, 5th-and 6th-grade boys, 3rd-and 4th-grade girls, and 5th-and 6th-grade girls) were done. The dependent variables were the child-reported score and the difference between the child-reported and parent-reported scores on each item; the independent variables were weight status, age, and family income. In addition, an absolute value of skewness > 3 or an absolute value of kurtosis > 10 may challenge the assumption of normal distribution [34] . We used these criteria to examine the normal distribution for each item, and for each difference between child-and parent-reported scores. Finally, the absolute skewness values of all items but four (P1 = 3.167; P5 = 6.609; P6 = 3.482; So4 = 3.162), and all differences between child-and parent-reported scores were < 3. Similarly, only the same four items (P1 = 10.855; P5 = 54.649; P6 = 10.976; So4 = 12.104) and one difference between child-and parentreported score (P5 = 22.068) did not fulfill the kurtosis criteria. All statistical analyses were done using SPSS 16.0.
Results
The distribution of obesity and gender for our respondents (n = 187) was not significantly different from that of the non-respondents (n = 165) and the Taiwan population. However, the percentages for children in grades 5 and 6 were higher for the respondents than for the nonrespondents, which makes our sample more representative for children in grades 5 and 6 ( Table 2 ). The Obese group contained 60 dyads and the Normal-weight group contained 127 dyads. Mean BMIs were significantly (p < 0.01) different between the two groups (Table 3 ). In addition, the parents of obese children had significantly higher BMIs than did the parents of normal-weight children (father: p = 0.01; mother: p = 0.02). No other significant differences were found in participant characteristics between the two groups. None of the children had visited a physician in the past month, according to their parents' reports. Finally, there were no significant differences in QoL between genders or between grades.
Comparing child-reported and parent-reported PedsQL scores for obese children There were significant differences in 4 items (50%) of the physical subscale, in 2 items (40%) of the emotional subscale, and in 1 item (20%) of the social subscale. Based on Cohen's d, we found that the parent-reported ratings of obese children's QoL were higher than the child-reported ratings for 5 items (P1, P2, P3, P7, and P8), 3 items (E2, E4, and E5), and 2 items (So 3 and So5) on the physical, emotional, and social subscales, respectively. Moreover, one item (P6) on the physical subscale showed that the parent-reported rating was lower than the child-reported rating (Table 4) .
Basic demography for the child-reported and the parent-reported differences in PedsQL scores for obese children Age, gender, and family monthly income were used to explain the child-reported and the parent-reported differences for obese children. Only family income significantly explained the differences in the PedsQL total score (β = −0.393, p < 0.01) and on the physical (β = −0.327, p = 0.03), emotional (β = −0.342, p = 0.02), and social (β = −0.303, p = 0.04) subscales. Our results indicated that parents with higher incomes were more likely to overestimate their obese children's QoL.
The difficulties that obese children face
After controlling for potential confounders (viz., age and family income), regression analyses showed that obese boys in grades 3 and 4 had more difficulties running, playing sports, and doing exercise, and were less energetic than their normal-weight counterparts. Moreover, they more easily felt sad, had more trouble sleeping, and had more difficulty making friends than did normalweight boys. The parents of the obese boys overestimated their children's ability to run and were not aware of their children's sad feelings. In contrast, obese boys in grades 5 and 6 did not show these difficulties (Table 5) . Obese girls in grades 5 and 6 had more difficulties making friends and keeping up with peers when playing, and they were teased more often than were normalweight girls. Parents of 5th-and 6th-grade obese girls were unaware of their children's difficulties while playing. In contrast, 3rd-and 4th-grade obese girls did not show these problems (Table 5) .
Discussion
To the best of our knowledge, this is the first study on the differences between child-reported and the parentreported PedsQL item scores for obese children from a community-based sample. Moreover, regression analyses stratified by gender and grade were examined for a more complete understanding of the relationship between QoL and being obese. One study [19] indicates that, based on the PedsQL domain score, the parents of obese children overrated their children's physical ability, were unaware of their children's emotions, and were unaware of the extent to which these results are reflected in specific behaviors (e.g., hard to run; feel sad or blue). Our data extend these findings to specific difficulties that obese boys and obese girls respectively faced and how their parents perceived these difficulties.
Our finding that the parents of obese children tended to overestimate their children's QoL contradicts the results of published clinical studies [11] [12] [13] [14] [15] [16] , but agrees with published community-based studies [10, 19] . One possible reason is that the parents of obese children from a community-based sample have different perspectives from the parents of obese children from a clinically based sample. Parents of children with illnesses tend to rate their children's QoL lower than their children do, because the parents recognize and possibly overestimate the effects of the illnesses once they are brought to medical attention and verified by physicians [35] . Thus, the parents of obese children from a community-based sample may overestimate their children's QoL because they are unaware of their children's obesity-induced problems.
To probe this issue, we examined the differences in item scores between child-reported and parent-reported PedsQL. Our findings indicated that parents were not aware of their obese children's low level of athletic ability, such as running and playing sports [2, 36] , their Overweight (n = 34) children were not included.
c Overweight (n = 41) and underweight (n = 52) were not included.
physical pain, their emotional problems [3] , their trouble sleeping, and their social difficulties (viz., being teased and having difficulty physically keeping up with their peers [36] ). However, parents gave their obese children a lower score on item P6 (Hard to do chores) than their children did. This finding agrees with our previous study [28] on healthy children, and suggests that parents may rate item P6 lower than their children do because parents evaluate their children's ability to follow orders to do housework rather than their ability to actually do the chores. Moreover, we examined the effect of basic demography. A surprising result indicated that family income was a potential explanatory factor for these differences: the QoLs of obese children whose parents earned a higher income were likely to be overrated than those of obese children whose parents earned a lower income. This finding suggests that healthcare providers should consider family income when addressing child-parent agreement on QoL. However, our results cannot explain the relationship between family income and child-reported and parent-reported differences. Additional studies on this issue are needed to understand what factors might mediate the relationship between family income and child-reported and parent-reported differences.
Furthermore, after potential confounders had been controlled for, we found that 3rd-and 4th-grade obese boys had several physical and emotional difficulties, and that 5th-and 6th-grade obese girls had some social difficulties. These findings are in accord with Steinsbekk et al. [37] , who reported that the elevated levels of psychopathology in obese children contributed to their impaired parent-reported QoL. Traditionally, boys are expected to be muscular, independent, and tough [38] [39] [40] . However, because obese boys are substantially overweight, they generally do not have strong bodies ("are not muscular") or minds ("are not independent and tough") [2, 3] , which probably affects how they rate their physical and emotional functioning. Likewise, girls need friends to share their emotions and to play group-oriented roles [38, 40] . However, obese girls are generally not welcomed by their peers, and are teased about their weight during puberty [3, 41, 42] . Thus, obese girls may feel frustrated by social interaction. This information is helpful for healthcare providers who plan intervention programs tailored to the children's needs. For example, physical training and emotional support are important for obese 3rd-and 4th-grade boys, and social interaction groups for obese 5th-and 6th-grade girls.
Of these specific difficulties, we found that parents overestimated their obese boys' athletic ability, such as running, and were unaware of their sad moods and sleeping problems. In addition, parents were unaware of their obese girls' relationships with peers. Because most parents in Taiwan work full-time, they have little time to spend with their children [43] ; therefore, they may not detect some warning signs from their children. The difficulties that community-based obese children face are usually not as serious as those faced by clinically based obese children, but they may merely be the beginning of their problems because of their obesity. Prepubescent and pubescent children between 8 and 12 years old are at a critical stage of development; therefore, parents' understanding, support, and guidance are crucial for establishing a stronger basis for future development and fostering a better QoL. Hence, we suggest that the parents of obese children, especially of 3rd-and 4th-grade obese boys and of 5th-and 6th-grade obese girls, become more aware of their children's difficulties and provide support to help them deal with these difficulties. The raters of parent-reported PedsQL, and the cells of "father" and "other" were combined in the χ 2 test because two cells (33.3%) had less than the expected count of 5.
Shaya et al. [4] report that many studies on obese children have examined the intervention effects of losing or controlling weight. However, in addition to these objectively measured health indices, child-reported and parent-reported assessments of QoL are also important indicators of children's well-being. We therefore suggest another direction for healthcare providers: address the child-parent incongruence. It is essential for healthcare providers to help parents of obese children understand the QoL problems that their children face. We suggest that parents of 3rd-and 4th-grade obese boys focus on their children's physical and emotional performances, while parents of 5th-and 6th-grade obese girls focus on their children's social performance. We expect that if parents understand their children's difficulties, they will be more likely to care about and deal with their children's obesity-related problems.
Another implication of our findings is related to using parent-proxy questionnaires. We found that parentreported QoL differed from child-reported QoL. Therefore, we suggest that healthcare providers need to be careful when interpreting parent-reported QoL, especially for those from community-based samples.
The current study analyzed the same data our previous study [19] did. Therefore, we summarize the differences between them as follows: (1) our previous study focused on QoL domain scores. In contrast, the current study analyzed QoL item scores, which provide health professionals more specific and concrete information about QoL; (2) the current study analyzed the relationship between weight status and each specific QoL difficulty that obese children had, which is not reported in the previous study; (3) the current study separately analyzed QoL across gender and grade in school. Thus, it provides healthcare professionals clear guidelines for therapeutic intervention. Had we merely pooled all the participants together for an analysis, as was done in the previous study, we would know only that obese children have a lower QoL than do normal-weight children. Therefore, our findings in this current study seem to be more clinically useful; (4) the current study found that family income was correlated with the QoL rating difference between obese children and their parents, which the previous study did not examine.
Limitations
This study has several limitations. First, our sample size of 187 dyads was not large enough to represent a community sample, and may, therefore, have a sampling bias. Because our sample was from southern Taiwan and near National Cheng Kung University, our results may not be representative for all of Taiwan. In addition, with a low response rate of 48%, our participants were the children whose parents signed the informed consents and completed the PedsQL, which implied that these parents care a great deal about their children. Therefore, the participants in our study may have a higher QoL than other obese Taiwanese children [44] . As a result, the representativeness of our study would be limited. However, we compared the obesity rate of the children in this study (boys: 32.5%; girls: 20.4%) with that of the Taiwan population (boys: 30.5%; girls: 23.5%) [31] , and found no significant differences (boys: χ 2 = 0.314, p = 0.575; girls: χ 2 = 0.521, p = 0.470). In addition, Table 2 also shows that, in our sample, the rate of obesity between the respondents and non-respondents was similar. Therefore, we believe that the limited representativeness of our sample may be somewhat compensated based on our clear case-control design. Second, because the study recruited only 8-to 12-year-old children; the results may not be applicable to children younger than 8 or older than 12. Third, a cross-sectional design was used in this study, and the chronic effects of obesity on children's QoL were not determined. The effects of being obese on children's mental well-being, QoL, and social life, and on their relationships with their parents need longitudinal studies to clarify. Fourth, although our sample size (n = 28-56) is acceptable for regression analysis [45] , some dependent variables were not normally distributed, which may influence our results. Thus, additional studies with larger sample sizes are recommended.
Conclusions
We found that community-based obese children in Taiwan rated their QoL lower than did normal-weight children, but that their parents did not. Moreover, the parents of the obese children were unaware of several physical, emotional, and social functioning difficulties that their children had. For example, we found that obese 3rd-and 4th-grade boys faced more physical and emotional difficulties than did 5th-and 6th-grade boys. Based on our findings, healthcare providers may want to Items with no significant predictor were omitted.
plan physical training programs and social interaction groups for obese 3rd-and 4th-grade boys and obese 5th-and 6th-grade girls, respectively. Moreover, our results suggest that when using parent-proxy assessments alone to determine the QoL of obese children, some of their difficulties may not be detected. Therefore, more effort is needed to increase parental awareness of the problems that their obese children have.
Abbreviations BMI: Body mass index; PedsQL: The pediatric quality of life inventory 4.0; QoL: Quality of life.
